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Abstract
The effectiveness of oral implant treatment based on os-
seointegration theory is well established. However, occlusal
inconsistency may be a problem in the osteosynthetic im-
plant body due to differences in the amount of pressure dis-
placement between the implant body and the natural tooth
mediated by the periodontal ligaments. A periodontal liga-
ment regeneration−type implant can be considered as a so-
lution to this problem. Enamel proteins are known to be in-
volved in cementum formation during root formation as
well as during enamel formation. The aim of this study was
to examine the regeneration of cementum and periodontal
ligament around hydroxyapatite (HA) granules with or with-
out EMD application in the extraction socket. Tissue regen-
eration was observed histologically, immunohistochemi-
cally, and microstructurally. In the soft tissue remaining on
the HA surface, an unstructured substrate was observed on
the HA surface from an early stage, and this layer showed
the immune reaction of osteopontin. The immune response
of periostin was observed around the HA with EMD, but
was weak in the collagen fibers around HA without EMD.
In the HA without EMD, flat cells were arranged in parallel
on the surface of the HA, and collagen fibers were also ar-
ranged in this manner. In the HA with EMD, polygonal
cells were also seen and arranged scattered on the HA sur-
face. Furthermore, some collagen fibrils were arranged per-
pendicularly to the unstructured substrate surface, and the
periodontal ligament−like tissue in which one end of the fi-
brils was embedded in a cell−free cementum−like structure
was regenerated. The results suggest that enamel protein
may play a role in the reconstruction of the periodontal tis-
sue including the cementum and periodontal ligament
around the HA−coated implant body.
北海道医療大学歯学雑誌 40（29－36）令和3年 29
（29）


















































































チン抗体（Dr. Hosoya, Health Sciences University of Hok-
kaido）（1：1000），ウサギ坑ラットペリオスチン抗体
（Dr. Inoue, Shiga University of Medical Science）（1：
50）を滴下し，4℃にて一晩反応後リン酸緩衝液
（PBS）で洗浄した．二次抗体としてヤギ・ウサギ用ヒ
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2：上顎第2臼歯．AB：歯槽骨．CF：コラーゲン線維．a, d, g：bar100µm. b, c, e, f, h, i：bar50µm
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むことから，無細胞セメント質（Arzate et al., 2015）や
セメント質（Foster et al., 2018）の最内層に見られるも
のと相同の層と考えられた．セメント質最内層は，歯根
象牙質とセメント質の結合に関わることが示唆されてお
り（Yamamoto et al., 2016），また同様の構造がインプラ
ントと骨組織の結合に関わることも論じられている














観察された．Asterisk：HA. a-f：bar1µm. g, h：bar5µm
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（Miron et al., 2016a, b）．EMDの主成分であるアメロゲ
ニンは歯の発生過程で最も早期に発現するエナメルタン
パクで（Pham et al., 2017），エナメル質の石灰化だけで
なく，シグナル伝達分子として上皮間葉相互作用に関わ
る（Miron et al., 2016b）．アメロゲニンをコーティング
したチタン表面では歯根膜細胞の初期接着性とセメント















ニカルストレスが影響することや（Denes et al., 2020），
傷害を受け歯根膜線維が疎になるとペリオスチンの局在










果的な幹細胞も報告されており（Li et al., 2020），マウ
ス顎骨に歯小嚢細胞を応用したインプラントの埋入
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